Abstract a list of recent records of stag beetles (Coleoptera Lucanidae) species occurring in Mediterranean countries is given to improve the current knowledge on their geographic distribution. the saproxylic larvae of the stag beetles are very important for forest ecosystems, and some lucanid species are included in the iUCN red List and in several national protection lists. However, the knowledge on their distribution is rather heterogeneous for several countries and taxa because the distribution records are scattered in poorly known papers or hidden in Museum or private collections. this paper is an attempt to better understanding the distribution of the stag beetle species across the Mediterranean region, to facilitate research and conservation efforts.
Introduction
the most important and speciose groups of insects related to dead or decaying wood are included in the order Coleoptera. the role and importance of saproxylic beetles have been largely discussed (e.g. Carpaneto et al. 2015b) and we refer to that article for further reading on this subject. the Mediterranean species of saproxylic beetles are now the focus of a dedicated iUCN red List (in preparation). During a recent workshop on Saproxylic beetle assessment (alicante, Spain, November 30 th -December 3 rd 2015) the participants became aware of the great difficulty in preparing updated distribution maps for either species or countries where the available data are scarce or absent, and even more difficult was to provide population estimations and trends. Lucanidae are one of the most specialized families of saproxylic beetles, because they are mostly saproxylophagous at larval stage and thus extremely important for forest ecosystems. For this reason some of them (5 genera, 20 species) are included in the iUCN european red List and other species figure in several national protection lists. Despite their usually large size, data on the geographical distribution of many species and countries are poor. Moreover, problems in taxonomic delimitation of many species need a careful verification of their distribution range at the light of modern accepted systematics. this is, for instance, one of the problems of large world databases (e.g. GBiF). in some cases, specimens with location data exist but are hidden in natural history museums or private collections, and not accessible to researchers, if not digitized (which is rarely the case, unfortunately). this paper gives a contribution to improve the distribution of stag beetles across the Mediterranean region and includes both recent bibliographic quotations and new additional records.
Materials and methods
We provide a list of the stag beetles species till now recorded for every nation facing the Mediterranean Sea, and shortly discuss the current knowledge on their distribution within the country. For the countries where the situation is rather well known, we only quote the most recent literature data, whilst we give unpublished additional records for the countries where the available data are scarce.
Countries are listed from West to east, starting from Spain to turkey, for the northern coast of the Mediterranean, and from east to West, from Syria to Morocco, for the southern coast. only the nations reaching the sea with a part of their territory have been included.
Nomenclature follows the most recent published CateiSSN: 2284-4880 (online version) piSSN: 0429-288X (print version) alogue of Palaearctic Coleoptera . (Bartolozzi 1994; Franciscolo 1997) , Castel Porziano in Latium region (Maltzeff 1998; Carpaneto et al. 1998 Carpaneto et al. , 2001 , National Park of Foreste Casentinesi, Monte Falterona and Campigna in emilia-romagna region (Contarini & Mingazzini 2013) , whilst the subspecies A. s. meridionalis is only known from Policoro wood in Basilicata region (Bartolozzi 1989; Bartolozzi & Maggini 2007) , and the subspecies A. s. siculus is endemic to the Peloritani Mountains in Sicily region (Baviera 2008) . in the red List of italian Saproxylic Beetles, Carpaneto et al. (2015a) included the nominal subspecies in the eN (endangered) category, whilst the two subspecies are listed as Cr (Critically endangered).
Concerning Lucanus cervus and L. tetraodon (Fig. 2  a) , the first one is distributed in northern and central Italy, whilst the second one is mostly a southern species (with its subspecies L. t. sicilianus endemic to Sicily) (Fig. 2 b) . One of the most surprising recent findings has been the discovery of a stable population of Lucanus tetraodon in northern italy, in the river ticino area (zilioli & Pittino 2004) . See below under taxonomic remarks for a short discussion about the taxonomic problems involving this couple of species in central italy.
Not less surprising was the discovery -after 150 years from the first and unique quotation for central Italy (Bartolozzi 1986b; Franciscolo 1997) -of specimens of Ceruchus chrysomelinus (Fig. 3) in the National Park of Foreste Casentinesi, Monte Falterona and Campigna (Bartolozzi et al. 2008; Cianferoni et al. 2009; Contarini & Mingazzini 2013; Ceccolini & Norbiato 2015) in the apennine Mountains between tuscany and emilia-roma gna regions. C. chrysomelinus is a so-called "Urwald relict species" (Mül-ler et al. 2005) and it is known in italy only for other few localities in Piedmont, trentino-alto adige and FriuliVenezia Giulia regions (Franciscolo 1997; Gatti & Nardi 2005; Bartolozzi & Maggini 2007) . the species is included in several european red lists (e.g. Kahlen et al. 1994; Brechtel & Kostenbader 2002; telnov 2005) ; in the red List of italian Saproxylic Beetles it has been included in the eN (endangered) category (Carpaneto et al. 2014 (Carpaneto et al. , 2015a Bartolozzi et al. (2016) .
Concerning Aesalus s. scarabaeoides Brelih et al. (2010) wrote that "in Slovenia, this smallest stag bee- 
Bosnia and Herzegovina
Mikšic dedicated several papers to the Lamellicornia of ex-Yugoslavia (Mikšic 1955 (Mikšic , 1959 (Mikšic , 1970 (Mikšic , 1984 Cyprus a new species of Dorcus was described from this island, Dorcus alexisi Muret & Drumont, 1999 , the only stag beetle known for Cyprus at present (previously confused with the widespread D. parallelipipedus in the collections). See also under taxonomic remarks below. a picture, an identification key, and a list of localities are given in the original description paper (Muret & Drumont 1999 Baraud 1993; Franciscolo 1997) and its presence in Anatolia was confirmed by the additional records of the present paper, the species must be added to the turkish list of Lucanidae, thus reaching 14 species. taxonomy and distribution of the species of the genus Lucanus in turkey were recently examined by Schenk & Fiedler (2011) and Avgın & Thomaes (2014) . See also below under taxonomic remarks.
Platycerus delagrangei was described from Syria, akbes (now in turkey, vilhayet [= Province] Hatay); it has been recently collected in akteppe in the Nur Mts (Hatay Province) near the border with Syria (Kairouz et al. 2011 ). aslan & Karaca (2012 quoted Lucanus cervus and Ceruchus chrisomelinus (sic!) in the Kovada Lake National Park basin (isparta). as C. chrysomelinus was not known in turkey, and as they wrote that even 29 specimens of this very rare species were found, we asked the authors to send us a photo of a specimen. thanks to their kind collaboration we have been able to verify that the species was misidentified, actually being the common Dorcus parallelipipedus. 
Palestine
We have no records of Lucanidae from the Gaza strip.
Egypt
We found no quotations of the presence of Lucanidae species in egypt, but we believe useful to quote a recent published paper (alahmadi et al. 2012) where Lucanus cervus is reported as a pest for the date palm in Saudi arabia. it is evident that this paper is based on a misidentification of the pest specimens. actually, the authors write: "L. cervus (3 rd and 4 th instar) larvae were collected by hand picking from the soil adjacent to roots of infested palm trees". it is well known that the larvae of L. cervus live underground on dead roots and rotting wood of broad-lived trees in temperate areas and this species is not present in Saudi arabia. Most probably the cited paper deals with the larvae of another large xylophagous (s.l.) or rhizophagous beetle species occurring in the same area. alahmadi et al. (2012) also quote, as a reference supporting the role of L. cervus as a pest for palms, the paper of Gómez Vives & Ferry (1998) which actually deals with the palm pest weevil Rhynchophorus ferrugineus (olivier, 1790) and not at all with Lucanus. We thus believe that the quotation of the presence of L. cervus in Saudi arabia is wrong and should not be taken into account.
Lybia
We have no records of Lucanidae from this country. Baraud (1993) and Bartolozzi et al. (2016) quoted only two species for the country: Dorcus musimon and Platycerus caraboides. Franciscolo (1997) Morocco only few species of Lucanidae are quoted from this country: Dorcus parallelipipedus, Lucanus barbarossa, and Platycerus caraboides (Benesh 1946; Kocher 1958; Franciscolo 1997; Bartolozzi et al. 2016) . Concerning L. barbarossa, Kocher (1958) wrote that the species lives in all the wooded mountain areas up to 2000 m and listed some localities (Sidi-Farès, aïn-Kahla, and surroundings of tanger). according to Baraud (1993) L. barbarossa is quite common in Middle and High atlas. Kocher (1958) also gives some remarks on the distribution of D. parallelipipedus: NW Morocco between tanger and rabat; Middle atlas (up to 2200 m), aïn- Kahla. aourir et al. (2013) quoted the Coleoptera Lucanidae as an important part of the diet of the Gull-billed tern Gelochelidon nilotica (Gmelin, 1789) in Morocco. Due to the scarcity of specimens of stag beetles in coastal Morocco we found this record quite surprising. thanks to the kindness of the authors we have been able to examine photos of the "lucanid" mandibles which were found in the pellets of the tern, and thus verify that they actually were the large sharply pointed mandibles of a species of ground beetle (Carabidae Scaritinae) inhabiting the Mediterranean sandy coastal areas. 
Tunisia

Taxonomic remarks
The specific validity of Lucanus pontbrianti from southern France and N Spain was suggested by Décobert (2010 Décobert ( , 2013 , under the name of L. fabianii (Mulsant & Godart, 1855) and finally confirmed by Boucher (2014) with the right name of L. pontbrianti. Boucher (personal communication, 2016 ) is preparing a detailed paper on the morphology and distribution of this very interesting species.
Concerning Lucanus cervus cervus and L. tetraodon tetraodon in Italy, as reported above, the first one is distributed in northern and central italy, whilst the second one is mostly a southern species. in the areas of contact, where the two species overlap, intermediate forms are present and have been investigated by Cortellessa (2010) and Solano et al. (2016) . From molecular analysis these individuals seem to be more close to L. c. cervus than to L. Dorcus alexisi, the only stag beetle known for Cyprus at present, is very closely related to the widespread D. parallelipipedus with which it was confused in the collections. Genetic research on the taxon is needed to clarify its taxonomic rank (species, subspecies or local population of D. parallelipipedus).
the status of Lucanus laticornis from S turkey as valid species was discussed by Schenk (2012) .
Whether or not Lucanus ibericus and L. orientalis are two distinct species is questionable (Cox et al. 2013; ). Kraatz (1860) doubtfully described it as a variety. Planet (1899) in his monograph on the genus Lucanus hypothesized that the two taxa could be synomyms, and Krajcik (2001 Krajcik ( , 2003 listed L. orientalis as a synonym of L. ibericus. However, in the last published checklists of the Palaearctic and World (Fujita 2010 ) Lucanidae, both species are still considered to be valid, as nobody studied their taxonomic status and demonstrated their synonymy. More in general, the status and rank of the several taxa of Lucanus inhabiting the Levant is far to be clarified and probably only additional and more detailed DNa studies may solve the problem.
Concerning the systematic status of the Caucasian Platycerus delagrangei, it was considered as a subspecies of P. caraboides by Kairouz et al. (2011) .
Conclusions
Whilst the knowledge on the Lucanidae fauna and distribution can be considered quite good or sufficient for most of the southern european countries, still more research is surely needed for the northern african and Near east countries in order to evaluate affordable assessments for the conservation of the species. Further research is also needed to clarify the taxonomic status for some of the stag beetle taxa inhabiting the Mediterranean region.
